Summary.-Lasiocarpine, a pyrrolizidine alkaloid, was fed at a dietary concentration of 50/106 for 55 weeks, to 20 male F-344 rats. Malignant tumours developed in 17/20 animals between 48 and 59 weeks. Forty-five percent (9/20) developed angiosarcomas of the liver and 35% (7/20) had hepatocellular carcinomas. Other tumours included malignant adnexal tumour of the skin (1 rat) and lymphoma (1 rat). Lung metastases were observed in 4 animals with angiosarcoma of the liver and one animal with hepatocellular carcinoma. From one animal, angiosarcoma was successfully transplanted through 4 generations. PYRROLIZIDINE alkaloids constitute a large group of naturally occurring hepatotoxins, derived from plants of unrelated botanical families that have a global distribution. These alkaloids are known to cause acute and chronic liver injury in grazing animals. Moreover, these toxins are also implicated in the causation of human liver diseases such as venoocclusive disease, cirrhosis of liver and possibly hepatocellular carcinoma (Schoental, 1968 (Schoental, , 1972 . Because ofpossible contamination of foodstuffs and their use as herbal remedies in developing nations, these alkaloids are considered as health hazards to man.
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Chronic administration of some of these alkaloids is known to cause liver tumours in experimental animals (Schoental, Head and Peacock, 1954; Harris and Chen, 1970) . However, in most of the earlier studies crude extracts of these alkaloids were used. Using pure crystalline lasiocarpine, an alkaloid derived from Heliotropium lasiocarpium or H. europeum, Svoboda and Reddy (1972) 
RESULTS
The survival pattern, tumour incidence and types of tumours observed in rats fed lasiocarpine are summarized in the Table. The earliest tumour was observed in an animal that died during the 48th week. Grossly, the livers contained one or multiple nodules of 1-2 5 cm size. Some of these tumours were brownish and haemorrhagic and others were grey and firm. Histologically, the liver tumours were angiosarcomas in 45% and hepatocellular carcinomas in 35% of the animals.
The angiosarcomas contained wellformed angiomatous areas to poorly differentiated spindle-cell regions (Fig. 1) . Reticulin stains revealed luminal arrangement of the tumour cells (Fig. 2) (Fig. 3) . Electronmicroscopic examination of the second transplant showed neoplastic endothelial cells lining the vascular lumen in well-differentiated areas (Fig. 4) . In poorly differentiated areas the tumour cells were spindleshaped and showed pinocytic activity, cytoplasmic filaments, variable numbers of cytoplasmic organelles and, in an occasional cell, structures resembling Weibel-Palade bodies. These ultrastructural features are very similar to those reported by others (Toth, 1 973; Rosai et al., 1976) .
DISCUSSION
It is apparent from these studies that chronic dietary administration of lasiocarpine to rats induced both angiosarcomas and hepatocellular carcinomas in the liver between 48 and 59 weeks. On the basis of food consumption measurements, the average cumulative dose for lasiocarpine was estimated as 1.90-200 mg. In contrast, repeated i.p. injection of lasiocarpine with a cumulative dose of 125 mg resulted in hepatocellular carcinomas in 61 % and squamous cell carcinomas of the skin in 33% of the rats . In an earlier investigation by Harris and (1hen (1970) (Schoental et al., 1954) . This difference in histogenetic types of tumours in the liver illustrates the effect of the dose and mode of administration of various alkaloids on the susceptibility of different cell types in a given target organ.
Lasiocarpine has both antimitotic and carcinogenic properties (Jago, 1969; Svoboda and Reddy, 1972) . Because of the antimitotic properties it is claimed by Svoboda and Reddy (1972) ment of malignant tumours was also noted in animals concomitantly treated with lasiocarpine and aflatoxin B1 without interruption of treatment .
